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(54) Device for controlling the unwinding of a plastics film in a packaging machine 

(57) In a device for controlling the linear speed of an unwinding plastic film in a packaging machine to be 
equal to that of a conveyor belt into contact with which the plastic film is brought for products to be 
packaged thereon, the film passes in succession through a pair of dragging rollers and about a floating bar 
disposed between fixed guide rollers. The drive roller of said pair of rollers is driven by a variable speed 
motor, (which also drives the conveyor belt), by way of two alternately activated transmissions of different 
ratio. Two microswitches disposed at different levels cooperate with the floating bar in order to activate 
one or the other of said transmissions. 
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SPECIFICATION 

Device for controlling the unwinding of a 
plastics film in a packaging machine 

5 

This invention relates to a device for control- 
ling the unwinding of a plastics film in a pack- 
aging machine. 
In packaging machines, it is known to use 
10 plastics film in which the products to be pack- 
aged are wrapped and which are unwound 
from suitable reels. The film unwound from 
the reel is guided on to a conveyor belt for 
the products to be packaged, is wrapped 
1 5 about the products by suitable means, and is 
then welded and cut transversely in the gap 
between two successive products in order to 
form the individual packs. Normally the drag- 
ging force for unwinding the film from the reel 
20 is provided directly by the product conveyor 
belt on to which the film is guided, and with 
which it has to move exactly at the same 
linear speed. 
Now during the packaging, the plastics film 
25 undergoes deformation which because of its 
elasticity is of a greater or lesser extent de- 
pending on the instantaneous packaging speed 
and the outer diameter of the reel from which 
it unwinds. This deformation is greater the 
30 smaller the. film thickness, and the variation in 
the deformation increases with the reel dia- 
meter. Again, in order to save packaging film 
and to attain improved self-sufficiency, the 
tendency is to use increasingly thinner film 
35 and reels of increasingly larger diameter. 

The aforesaid drawbacks are particularly se- 
rious when film is used which is preprinted or 
carries signs or reference marks which in the 
finished packs have to be perfectly centered 
40 with respect to the product. In this respect, it 
is apparent that any film deformation affects 
the distance between said signs, reference 
marks or the like, with the result that this 
distance no longer corresponds to the predet- 
45 ermined product pitch during packaging, lead- 
ing to undesirable off-centering of said signs 
with respect to the product. 

It is therefore apparent that to obtain cor- 
rect operation of the packaging machine, inde- 
50 pendently of the packaging speed, the film 
thickness, the diameter of the reel from which 
the film is unwound or other factors, it is of 
maximum importance to ensure that the linear 
speed of advancement of the film and of the 
55 conveyor belt for the products to be packaged 
are exactly equal along the packaging line. 

The object of the present invention is pre- 
cisely to create a control device which en- 
sures that these speeds are equal. This object 
60 is attained according to the invention by a 
device for controlling the unwinding of a plas- 
tics film from a reel in a packaging machine 
comprising a conveyor belt for the products 
to be packaged and a variable speed motor 
65 for driving said conveyor belt by means of a 



drive roller, the device being characterised in 
that said film, between the point at which it 
unwinds from the reel and the point at which 
it makes contact with said conveyor belt, 
70 passes in succession at least through a pair of 
dragging rollers and about a floating cylindrical 
bar disposed between two fixed film guide 
rollers, and in that the drive roller of said pair 
of dragging rollers receives its motion from 
75 the conveyor belt drive roller, driven by said 
variable speed motor, by way of a linkage 
comprising two alternately activated transmis- 
sions of different ratios, one ratio being such 
that the linear film unwinding speed induced 
80 by said pair of dragging rollers is slightly less 
than the linear speed of advancement of the 
conveyor belt, the other ratio being such that 
the linear film unwinding speed is slightly 
greater than the linear speed of said belt, said 
85 floating bar cooperating with two micro- 
switches which are vertically superposed at 
two different levels and arranged to activate 
respectively one and the other of said 
transmissions when the floating bar reaches 
90 the levels of the relative microswitches during 
its vertical reciprocating motion. 

By means of this device, that film portion 
downstream of the floating bar remains sub- 
jected only to a constant force determined by 
95 the actual weight of the said floating bar, in- 
dependently of any other upstream influence, 
such as the reel diameter, instantaneous film 
unwinding speed etc., so that said down- 
stream portion moves reliably with the same 
100 linear speed as the conveyor belt for the pro- 
ducts to be packaged, and no relative sliding 
or movement between said products and the 
film can take place. That film portion upstream 
of the floating bar is fed by the pair of drag- 
105 ging rollers at a speed which is temporarily 

slightly less than and, respectively, temporarily 
slightly greater than the linear speed of ad- 
vancement of the conveyor belt. While the 
feed speed is less than the speed of advance- 
1 10 ment of the belt (equal to the linear speed of 
that film portion downstream of the floating 
bar) the floating bar moves upwards to shor- 
ten the film loop formed between the two 
fixed guide rollers, whereas while the film 
115 speed is greater than the speed of advance- 
ment of the belt said loop lengthens and the 
floating bar moves downwards. When the 
floating bar reaches the level of one or the 
other of the two microswitches, these are op- 
120 erated to deactivate that transmission which 
was active up to that moment, and activate 
the other transmission, thus changing the 
transmission ratio between the drive roller 
controlling the advancement of the conveyor 
125 belt and the drive roller of the pair of dragging 
rollers which unwind the film from the reel. 
Advantageously, the floating bar is guided in 
its vertical reciprocating movement, and can 
also carry close to its two ends pinions which 
130 engage in respective fixed vertical racks, so as 
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to convert the vertical motion of the floating 
bar into combined rectilinear motion and ro- 
tary motion about its axis, to substantially 
eliminate any friction between the floating bar 
5 and the film during unwinding. 

The characteristics and advantages of the 
device according to the invention will be more 
apparent from the description given hereinafter 
with reference to the accompanying drawing, 
10 which diagrammatically illustrates one embodi- 
ment of said device. 

In particular, 

Figure 1 is a diagrammatic side view of the 
device; and 

15 Figure 2 is a partly sectional plan view on 
the line ll-ll of Fig. 1. 

In the drawings, the reference numeral 10 
diagrammatically indicates a side wall of the 
packaging machine frame. This machine com- 

20 prises a conveyor belt 11 for the products 12 
to be packaged, these products being fed on 
to the belt 1 1 by a thrust peg conveyor, 
which is indicated only diagrammatically at 13. 
By way of a chain transmission 15, a variable 

25 speed motor 14 operates a drive roller 16 
about which the conveyor belt 1 1 is guided 
and is driven thereby. The forward movement 
of the belt 1 1 is continuous, but is variable by 
means of the variable speed motor 14, the 

30 belt 1 1 being guided about a deviation roller 

17 in correspondence with the point at which 
the products 12 arrive from the conveyor 13. 

A plastics film 18 originating from a reel 19 
is guided towards the deviation roller 17 of 
35 the belt 1 1. Starting from the reel 19, the film 

18 passes firstly about deviation rollers 20, 
then through a pair of dragging rollers 21, of 
which the roller 22 is the drive roller and the 
roller 23 is the pressure roller, and then about 

40 a floating cylindrical bar 24 disposed between 
two guide rollers 25, 26, to finally reach the 
deviation roller 1 7 of the belt 1 1 . 

The shaft 27 of the floating bar 24 passes 
through a vertical guide slot 28 provided in 

45 the side wall 10, so that the bar is compelled 
to move vertically. Moreover, at its ends (of 
which only one is visible) the shaft 27 carries 
pinions 29 which engage with fixed vertical 
racks 30, so as to cause the shaft 27 and the 

50 floating bar 24 to rotate about their axis when 
the bar moves vertically. One end of the shaft 
27 cooperates with two microswitches 31 
and 32, for example of magnetic type, which 
are disposed one vertically above the other at 

55 two predetermined levels, their purpose being 
described hereinafter. 

The following linkage is provided for rotat- 
ing the drive roller 22 of the pair of dragging 
rollers 21 for the film 18. On the shaft 33 of 

60 the conveyor belt 1 1 drive roller 1 6, which is 
rotated by the variable speed motor 14 by 
way of the chain transmission 15, there is 
mounted a sprocket wheel 34 which transmits 
motion, by way of a chain 35, to a sprocket 

65 wheel 36 fixed on an intermediate shaft 37. 



The transmission ratio between the shafts 33 
and 37 is 1:1. The shaft 37 also carries two 
sprocket wheels 38 and 39 which can be al- 
ternately connected rigidly to said shaft by 

70 electromagnetic clutches, not shown. Two 
toothed wheels 42, 43 of different diameters 
(and different numbers of teeth) are fixed on 
to the shaft 44 of the drive roller 22 of the 
pair of dragging rollers 21, said toothed 

75 wheels being connected to the sprocket 
wheels 38 and 39 respectively by means of 
respective chains 40 and 41. Between the 
shafts 37 and 44 there are thus two transmis- 
sions of different ratios which can be acti- 
80 vated alternately by rigidly connecting in one 
case the sprocket wheel 38, and in the other 
case the sprocket wheel 39 to the intermedi- 
ate shaft 37 by means of the respective elec- 
tromagnetic clutches. The two transmission 
85 ratios are chosen such that when one is active 
(transmission from the sprocket wheel 38 to 
the toothed wheel 42 by way of the chain 40) 
the speed at which the film 18 unwinds from 
the reel 19 is slightly greater than the linear 
90 speed of advancement of the conveyor belt 
1 1 , whereas when the other is active 
(transmission from the sprocket wheel 39 to 
the toothed wheel 43 by way of the chain 41) 
the speed at which the film 18 unwinds is 
95 slightly less than the speed of advancement of 
the belt 1 1 . The electromagnetic clutch which 
connects the sprocket wheel 38 to the shaft 
37 is activated by the microswitch 31 when 
the floating bar 24 reaches its upper predeter- 

100 mined level, whereas the electromagnetic 

clutch which connects the sprocket wheel 39 
to the shaft 37 is activated by the micro- 
switch 32 when the floating bar 24 reaches 
its lower predetermined level. 

105 In this manner, the floating bar 24 continu- 
ously undergoes vertical reciprocating motion 
(in addition to rotating about its axis by virtue 
of the engagement of the pinions 29 in the 
racks 30), and the loop of film 18 formed 

1 10 between the deviation rollers 25 and 26 con- 
tinuously lengthens or shortens. 

As far as the point at which it makes con- 
tact with the conveyor belt 1 1 in correspon- 
dence with the deviation roller 17, the film 

1 1 5 portion 1 8 downstream of the floating bar 24 
is subjected only to a constant traction force 
determined by the actual weight of the float- 
ing bar, and is not influenced either by the 
varying diameter of the reel 19 from which 

120 the film unwinds, or by the instantaneous 

packaging speed (corresponding to the linear 
speed of advancement of the conveyor belt 
1 1 for the products 12 to be packaged). 
In this manner the damaging variable defor- 

125 mation of the plastics film is obviated, and the 
speed of advancement of the film and the 
speed of advancement of the products along 
the packaging line are guaranteed equal. 

130 CLAIMS 
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1 . A device for controlling the unwinding 
of a plastics film from a reel in a packaging 
machine comprising a conveyor belt for the 
products to be packaged and a variable speed 

5 motor for driving said conveyor belt by means 
of a drive roller, characterised in that said film, 
between the point at which it unwinds from 
the reel and the point at which it makes con- 
tact with said conveyor belt, passes in suc- 

10 cession at least through a pair of dragging 
rollers and about a floating cylindrical bar dis- 
posed between two fixed film guide rollers, 
and in that the drive roller of said pair of 
dragging rollers receives its motion from the 

15 conveyor belt drive roller, driven by said vari- 
able speed motor, by way of a linkage com- 
prising two alternately activated transmissions 
of different ratios, one ratio being such that 
the linear film unwinding speed induced by 

20 said pair of dragging rollers is slightly less 
than the linear speed of advancement of the 
conveyor belt, the other ratio being such that 
the linear film unwinding speed is slightly 
greater than the linear speed of said belt, said 

25 floating bar cooperating with two micro- 
switches which are vertically superposed at 
two different levels and arranged to activate 
respectively one and the other of said 
transmissions when the floating bar reaches 

30 the levels of the relative microswitches during 
its vertical reciprocating motion. 

2. A device as claimed in claim 1, charac- 
terised in that, in correspondence with its 
ends, the floating bar is guided in vertical 

35 guide slots and carries pinions which engage 
in respective fixed vertical racks. 

3. A device for controlling the unwinding 
of a plastics film substantially as hereinbefore 
described with reference to and as illustrated 

40 in the accompanying drawings. 
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